Summary. Mouse 
Introduction
Embryo transfer is used increasingly to supplement or replace hysterectomy rederivation of animals in relation to microbiological contamination, and after the recovery of frozen embryos from embryo banks (Whittingham, 1979) . It is pertinent to examine the efficacy of the technique in preventing the transmission of viral diseases during transfer of murine embryos collected from in¬ fected donors. Tuffrey, Zisman & Barnes (1972) reported that preimplantation mouse embryos could be infected with Sendai virus but subsequently this was not confirmed (Neighbour, 1977; Carthew, Wood & Kirby, 1983) . Zona-intact embryos are not susceptible to infection with minute virus of mice (MVM; Mohanty & Bachmann, 1974) , murine cytomegalovirus (MCMV), or lactate dehydrogenase virus (Neighbour, 1977) , but MVM infects embryos when the zonae pellucidae are removed by pronase treatment (Mohanty & Bachmann, 1974) . The exposure of zona-free blastocysts to MCMV resulted in fetal loss after embryo transfer and the virus was isolated from the foster mothers (Baskar & Huang, 1981) . Neighbour (1977) found that coxsackie B3 infected and destroyed preimplantation mouse embryos, but this virus is not a natural infection of mice. Lymphocytic choriomeningitis virus can infect zona-intact ova and cross the placenta during persistent infection (Mims, 1966) . Because of the zoonotic hazard this virus has been eliminated from breeding colonies (Carthew & Verstraete, 1978) and therefore it would not be encountered in routine embryo transfer.
Mouse hepatitis virus (MHV) is widespread in mouse colonies (Gannon & Carthew, 1980) where it occurs subclinically, except in young (pre-weaning; Carthew, 1977) and immunodeficient (Carthew, 1978) mice. It can be a clinical problem in colonies in which the immunodeficient nude avirulent strain which is endemic in the United Kingdom (Carthew, 1978 (Carthew, , 1981a and the more pathogenic strain A59 (Manaker, Piczak, Miller & Stanton, 1961 Carthew & Sparrow (1981 (Carthew & Sparrow, 1981) . Intranasal infection was chosen because (1) (Gannon & Carthew, 1980) and ELISA test (Carthew, Gannon & Whisson, 1981) .
Virus isolationfrom embryos, washing media and tissue samples. Two methods were used to detect virus. Embryos collected from mice infected with MHV A59 or from control mice and embryos cul¬ tured with MHV in vitro were homogenized and frozen and thawed three times. Aliquants of the homogenates and of the medium used to wash the embryos were overlayed on mouse L929 cells. When infected with MHV, mouse L929 cells form characteristic multinucleate giant cells (syncytia) in which as many as 20 nuclei are easily recognized (PI. 1, Fig. 1 ). Aliquants of washing medium, homogenized frozen and thawed embryos or homogenized tissues were also injected intraperitoneally into nude mice. Because of their T-cell immunodeficiency, nude mice are very sensitive to MHV and any virus present in the injected samples undergoes repeated replication cycles (Carthew, 1981b) . Mice that died during the 2 weeks after injection were examined histologically to confirm MHV infection (Carthew & Sparrow, 1981) and at the end of 2 weeks all surviving mice were examined histologically for MHV infection.
Results

Experiment 1
Acute MHV infection in the donor mice had no effect on the yield of morphologically normal morulae and early blastocysts : 288 normal embryos were flushed from 12 infected mice and 293 from 11 control animals. When the embryos from infected donors and the medium used for washing the embryos were examined for the presence of virus none was present on the embryos washed Fig. 2 ).
Zona-free blastocysts cultured with MHV and then washed to remove unbound virus fared no better than embryos allowed to hatch in medium containing MHV. These blastocysts degenerated during incubation for 3 days after washing and MHV was released into the culture medium, giving a 100-fold increase in virus after 3 days of culture.
Experiment 3
Two-cell embryos were incubated in vitro with MHV for 48 h and then washed before embryo transfer. In the control and virus-exposed groups 74% of embryos reached the 8-cell stage after 24 h (Table 2) . After 48 h significantly more control (93%) than MHV-exposed (86%) embryos formed morulae or early blastocysts (G = 13-308; < 0-01 ; Sokal & Rohlf, 1969 (Neighbour, 1977) or in vivo, (Carthew et al, 1983) and has no effect on the outcome of embryo transfer in mice (Carthew et al., 1983) . Many attempts to infect preimplantation mouse embryos with murine cytomegalovirus have failed (Neighbour, 1977) .
The transfer of blastocysts microinjected with MCMV into the uteri of mice resulted in infec¬ tion of the implantation sites (Baskar & Huang, 1981) (Evans & Kaufman, 1981) , for embryo transfer or for storage in frozen embryo banks.
One of the major advantages of embryo transfer is that it could eliminate micro-organisms which are able to cross the placenta. MHV is known to be transmitted in this way (Katami, Taguchi, Nakayama, Goto & Fujiwara, 1978) 
